Effective induction of CD8+ T-cell response using CpG oligodeoxynucleotides and HER-2/neu-derived peptide co-encapsulated in liposomes.
CpG oligodeoxynucleotides (CpG ODN) have been shown to have potent adjuvant activity for a wide range of antigens. Of particular interest is their improved activity when closely associated with the antigen. The purpose of this study is to determine the potential benefit of liposomes as a co-delivery vehicle to enhance the adjuvant activity of CpG ODN for a HER-2/neu-derived peptide to induce CD8+ T-cell response. Immunization studies were performed to evaluate the effectiveness of the liposomal vaccine in BALB/c mice. Mice were immunized with p63-71 encapsulated in liposomes alone or in combination with CpG ODN, as well as p63-71 alone in saline or with peptide-pulsed dendritic cells (DC) as controls. Enzyme-linked immunospot assay (ELISPOT) assay was performed to measure the frequency of splenocytes secreting IFN-gamma as a means to determine the antigen-specific response. It was found that immunization using p63-71 co-encapsulated with CpG ODN within the same liposomes enhanced the antigen-specific IFN-gamma response by more than 100-fold when compared with mice immunized with p63-71 alone. Immunization using free CpG ODN plus p63-71 encapsulated in liposomes or p63-71 and CpG ODN encapsulated in separate liposomes could not achieve the same effect. Using CD8 as a second marker and intracellular flow cytometric analysis, it was found that the IFN-gamma response was contributed by CD8+ T-cells, confirming the induction of cytotoxic T-lymphocytes (CTL) by this vaccination method. This indicates that a close association of HER-2/neu peptide and CpG ODN inside liposomes enhances the CTL epitope delivery and induces CD8+ mediated immune response. These results suggest that a vaccinal approach using liposome delivery system carrying in self-tumoral epitope and CpG ODN as adjuvant may have important implications for cancer therapy.